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0 LIQUID CRYSTAL DEVICE 
^Abstract: 

IRPOSE: To provide a liquid crystal device with which the drastic 
Juction in electric power consumption is made possible by decreasing 
pply voltage. 

)NSTITUTION: This liquid crystal device is constituted by enclosing liquid 
/stals between a pair of substrates and has the plural data lines and 
iral scanning lines formed in a matrix form on one substrate, the plural 
:el electrodes connected to plural thin-film transistors connected to the 
iral data lines and scanning lines and common electrodes arranged to 
:e the pixel electrodes via the liquid crystals. The liquid crystal device is 
}vided with capacitor lines 71 in parallel with the scanning lines and pixel 
ving electrodes 72 are overlapped thereon, by which holding capacitors 
3 formed. The common electrode potential and the potential of the 
pacitor lines 71 are changed by every field. 
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Tiis document has been translated by computer. So the translation may not reflect the original precisely. 
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n the drawings, any words are not translated. 



AIMS 



laim(s)] 

laim 1] Arrange a pixel in the shape of a matrix, and an indicative data is written in the drive electrode of a pixel. And 
ets on the liquid crystal display object which comes to enclose a liquid crystal object between the active-matrix 
)strate which has arranged the component which controls are recording to each pixel, and the opposite substrate 
ich has a common electrode, the capacity between said pixel drive electrodes and common electrodes — inter- 
ctrode capacity other than CLC, said pixel drive electrode, and a common electrode — CA ** — the time of carrying 
; — CLC > It has relation. CA — Furthermore, it is the liquid crystal display object with which common electrode 
:ential is characterized by becoming forward potential at the time of negative potential and the negative field at the 
te of the forward field while the amplitude overlaps and reverses respectively the polarity of the status signal 
pressed to said active-matrix substrate in the forward field and the negative field. 
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•TAILED DESCRIPTION 



etailed Description of the Invention] 
)01] 

eld of the Invention] This invention relates to the so-called liquid crystal display object of the active-matrix method 

ich arranged components, such as a transistor, to each pixel. 

)02] 

escription of the Prior Art] D rawing 1 shows the substrate for bitter taste tape matrices used conventionally. In each 
;el 1, it is tie MIND A line Yl -YM. It is data-line XI -XN to the selected scanning line. An indicative data is written 
The pixel 1 consists of the transistor 2 by which ON and OFF are controlled by the timing line, storage capacitance 
and the liquid crystal drive electrode 4, when a transistor 2 turns on, an indicative data is written in storage 
>acitance 3 as a charge from the data line, and when turned off, it carries out the are recording storage of the 
licative data. A shift register 8 is a circuit which scans a timing line synchronizing with the scanning line. Moreover, 
the case of image display, an indicative data is the video signal VS. A switch 5 is made to open and close by the scan 
a shift register 7, and sample hold is carried out using the capacity 9 of each data line. 

)03] Drawing 2 is the sectional view for 1 pixel of the liquid crystal panel which used this substrate. The semi- 
lductor layer which makes the source 12, a channel 13, and a drain 14 is formed on a glass substrate 10, the gate 
ctrode 17 is formed further, and a transistor is made. The data-line wiring 16 after puncturing and the pixel drive 
ctrode 18 are formed for a contact hole on an insulator layer 15. The common electrode 19 is formed on upper glass 
, and liquid crystal is enclosed between both this glass. Furthermore, if it is with the need, the insulator layer for 
>sivation and a direct-current part cut will be formed on the common electrode 19, the pixel electrode 18, or its both, 
yway, the electrical potential difference between the surface element drive electrode 1 8 and the common electrode 1 9 
1 be impressed to liquid crystal. 

)04] Drawing 3 impresses a picture signal to this liquid crystal BANERU, and shows the actuation at the time of 
rying out image display like television. A video signal is the negative field in order to carry out the alternating 
Tent drive of the liquid crystal. It divides into the forward field, and for every field, a negative video signal and a 
ward video signal carry out alternation, and are impressed. The j-th of a timing line is Yj. When chosen, an indicative 
a is written only in the j-th pixel train. The video signal at a certain time is incorporated by the sample hold circuit 
h the data line Xi, and the data is further written in Pixel Pij. The display electrical potential difference written in 
;h pixel is the timing line Yj. When changing from ON at OFF, although **V change of is only done under the effect 
the lap capacity between the GETO drains of a transistor, this is seldom a problem. As a result, the indicative data of 
:h pixel, i.e., stored charge, is the fixed common electrode potential VCOM. It will receive and will drive equally 
Dsitive/negative ]. 

►05] a this alternating current drive sake ~ the total amplitude of a video signal — **V (buoy) - that is, it is needed 
(buoy) p-p. In order that liquid crystal may operate completely in fact, **4v (bolt) of video signals is required. 
>reover, in order to form this signal of **4V, the power source of **6V, 12V [ i.e., ], is required, and it is the only 
**** part, and when constructing TV, that power dissiption is large and when a power source is needed for an excess 
), by the set of a snug product like especially pocket television, it has been a big problem one. 
06] 

oblem(s) to be Solved by the Invention] Therefore, the purpose of this invention removes such a fault and is by 
bring a low battery and the method of a low power of operation to **** the burden of a cell and a power source. 
•07] 

eans for Solving the Problem] This invention attains the **** above-mentioned purpose for the amplitude in the 
utive/negative drive of a video signal in ****. Furthermore, when it says in detail, it is considering an equal drive 
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itering on 0 conventional potential as the exaggerated wrapping drive between 0 and V by changing common 

ctrode potential for every field. 

)08] 

nbodiment of the Invention] Drawing 4 shows the actuation which used the video signal of this invention. In the 
>ative field, a video signal carries out negative signal impression to this as forward potential which common electrode 
:ential turns into VCD. In the **** field, a video signal is impressed in the forward direction to this as negative 
:ential [ VCS / electrode potential / common ]. The drive electrode potential of the pixel at this time follows in 
rtsteps of fluctuation of common electrode potential, and as shown in drawing, it changes. However, the electrical 
:ential difference impressed to the potential difference of a pixel drive electrode and common electrode potential, i.e., 
aid crystal, serves as VPE, and the almost same drive wave as the former is acquired. In fact, VCD of common 
ctrode potential is set as V, and VCS is set as the zero neighborhood. Consequently, a video signal can set [ in black 
! ** RU from white, and the **** field ] white to black RE ** RU to V from 0 from V in the negative field 0. If it 
xmies so, conventionally, the amplitude of **V volts and 2 ****-p can be managed now with V volts, and will be 
!uced in one half. 

>09] Drawing 5 is an example of the generating circuit of the video signal used for this invention. By buffer amplifier 
reversal of the original PIDEO signal VSO and a noninverting output are obtained. The video signals IVS and IVS 
ich omitted the direct current by capacitors 55 and 56, overlapped this output mutually between 0 and V with 
* plifiers 5 1 and 52 further, and were reversed are formed, and it is the change-over signal fL of the field to the last. It 
itches for every field by work of switches 53 and 54, and is the desired video signal VS. It obtains. 
HO] An example of the 1 -pixel configuration when making the common electrode potential VCOM shake for every 
Id, and being able to hang down, as shown in Fig. 4 is explained using Fig. 6. 

>1 1] With the configuration of Fig. 6, storage capacitance CL is formed with adjoining tie MINNGU line Yj-1 and an 
oining drive electrode. In addition, parasitic capacitance CG is attached to a transistor, is the capacity of a thing, for 
imple, makes a source drain field a self aryne to the gate by an ion implantation method etc., or it becomes and it can 
:igate it. 

1 12] In this configuration, when the common electrode potential VCOM is made to shake for every field, the potential 
of each pixel needs to follow in footsteps of this. It is because the electrical potential difference currently impressed 
i pixel drive electrode and the common inter-electrode potential difference, i.e., liquid crystal, may be changed 
irply and an indicative data may change, if it does not follow in footsteps of this. And with the configuration of Fig. 

rince the potential of CLC and CA (CA=CL+CG+ ) changes according to change of the common electrode 

ential VCOM, the amount VC of fluctuation of the electrical potential difference impressed to the liquid crystal to 
common electrode potential VCOM is expressed with the following formula. 
H3] VC=VCOM- {CLC/(CLC+CA)> 

len VCOM changes for every field, in order to follow in footsteps of common electrode potential VCOM and to 
inge liquid crystal applied voltage, it is necessary to be larger than other capacitive components CA by which a 
nmon electrode and the pixel inter-electrode capacity CLC are added to the pixel drive electrode from the above- 
ntioned formula. 

•14] Therefore, CLO The conditions of CA (CA=CL+CG+ ) must be fulfilled. 

• 15] Moreover, in order to fill the above-mentioned formula, it is also possible by losing CL and instead using an 
redient with the big specific inductive capacity of liquid crystal to form CLC only with liquid crystal and to consider 
storage capacitance. When an electrical potential difference was impressed to liquid crystal in fact, and specific 
uctive capacity used ten or more ingredients, the sufficiently big are recording time constant was able to be obtained. 
16] Moreover, other examples at the time of making the common electrode potential VCOM shake for every field 
explained using Fig. 7. In this example, a capacity equivalent to CLC is newly added by forming capacity Rhine 71 
>arallel with the gate line Vj, and making the pixel drive electrode 72 overlap. Also in this example, when the 
nmon electrode potential VCOM is made to shake for every field, the potential Pij of each pixel needs to follow in 
tsteps of this. It is because the electrical potential difference currently impressed to a pixel drive electrode and the 
nmon inter-electrode potential difference, i.e., liquid crystal, may be changed sharply and an indicative data may 
nge like the case of Fig. 5, if it does not follow in footsteps of common electrode potential. Therefore, let capacity 
ine 71 at this time be VCOM potential. In addition, a transistor 75 and contact holes 73 and 74 are formed in the pixel 
in this drawing. 
17] 

feet of the Invention] The supply voltage of a video signal system becomes half [ conventional ] by this invention, 
ten a power source becomes easy and it applies [ that power consumption is reduced considerably first and ] to liquid 
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'stal BOKETTO television by this, protraction of a current life, reduction of the volume, and **** of cost become 
ssible. Furthermore, the power source of conventional 12V is specifically set to 6V of one half. As a result, the power 
nsumption of a video signal system is set to about 1/3-1/4. Power consumption is set to 150mW from 480mW by 
iking the electrical potential difference of the Kroemer processing IC into one half especially in Calah 1 display. 
Dreover, it can unify into the 6V neighborhood henceforth from a tuner, a power circuit is simplified, and supply 
Itage can reduce the volume, the number of components, and the man day of adjustment. Moreover, while the number 
a cell can be reduced, the reinforcement of the cell can be carried out. This invention brings about great effectiveness 
this way. 
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